Abstract. Let A be an .4'-algebra which is a dense '-ideal of a 5*-algebra St. We use tensor products and the algebra M,(A) of left multipliers on A to obtain a characterization of duality in A. We show, moreover, that if A is dual then M¡(A) is algebra isomorphic to the second conjugate space SI" of St when SI** is given Arens product.
1. Introduction. Let A be an ^l*-algebra which is a dense *-ideal of a ¿»""■-algebra A. In [8] a necessaary and sufficient condition was given for A to be dual which was expressed in terms of the weak operator topology on Mr(A), the algebra of right multipliers on A, and a certain property of A called property (P2). In this paper we give several characterizations of property (P2) and then use some of them to give conditions for duality in A. Our presentation here differs somewhat from that in [8] . We use the tensor product approach as developed in [3] and [6] . Particularly in §2 we follow closely the presentation given in [3] .
We shall use the notation of [8] . An /l*-algebra A is said to be of the first kind if it is an ideal of its completion 91 in the auxiliary norm | • |. It follows that there exists a constant k > 0 such that \\xy\\ < *t||jc|| \y\ for all x E A,y E 21 [4, Lemma 4, p. 18] . If A is a modular annihilator A * -algebra then | • | is unique [1, (1. 3), p. 6] so that 31 is also unique.
The property (P2)
. Let A be a Banach algebra, A* and A** its first and second conjugate spaces. Let A <8> A* be the projective tensor product of A and A * [7, pp. 92-95] . Then A ® A * is a Banach space with elements of the form 2"..a* ® fk such that 2"_.||<y \\fk\\ < oo, ak E A,fk E A", and the norm given by \\h\\=inf\ f |4||¿|:A-2**®/* \k=l >c=l
For a E A,f E A*, let af E A* be given by (af)x = f(xa), x E A. This makes A* into a left Banach ,4-module. We note that if 2£>=1aA. <S) fk E A <S> A*, then 2Ü°_1afc4 ^ A*. Let \p be the continuous linear map of A ® A* into A * given by *(« ®/) = af (aEAjEA*).
For a G A, F G A**, let Fa G /!** be given by (Fa)f = F(a/),/ G ,4*.
Then /!** is a right Banach ^4-module. (See [6] for the definition and properties of Banach A -modules.) Let A ° A* be the Banach space A <E> A*/ker(\p) with the usual quotient norm, where ker(\p) is the kernel of \p. Then (A ° A *)* consists of all those Ç E (A <8> A*)* which vanish on ker(\p). Now, for each F E A**, let #,. G 01 <8> A*)* be given by $F(a ®f) = F(xp(a <8>/)) = F(af)
(a E A,f E A*).
Each 3> vanishes on ker(t//), so that {ff: f e/(**} may be indentified as a subspace of (A ° A*)*. Moreover if Fa = 0 for all a E A implies F = 0, then F-> ®sF is a one-to-one map of yl ** into 01 < §> /I *)*. Thus in this case F -» 'Sy identifies A** as a subspace of (/I ° A*)*. Let a denote the w*-topology of (A <8> /I*)*. where |F| denotes the norm of F in 31** and k is a positive constant. Thus (2"=iF * MO * M*)} is a Cauchy sequence in w^Ol) with respect to the norm || • ||, and so there exists z E A such that ttaíz) = 2°1 ,F * MO * ir%(x). Since 2J1 iF * vra(0 * ^(x) also converges tow^O) and to F * trm(x) in the norm | • |,we have 7raO) = F * TTgrOJ.HenceF * ir^x) G WjrOl), for all x G A and F G 31**. Similarly we can show that tt%(x) * F E 21**, for all x E A and F G 31**. Therefore n^A) is an ideal of 21**. Since, by Theorem 4.1, tr%(A) is an ideal of 91**, we have that T-* FT is an algebra isomorphism of M ¡(A) onto 31**.
